Objectives: The topography of the high cervical spine involves several traumatic, degenerative, and rheumatologic pathologies. With the evolution of surgical techniques and synthesis materials available for use in such region, an optimization of the anatomical understanding of this area is required. Methods: Therefore, this study evaluated 62 computed tomographies of the high cervical spine in an adult population, aiming at the study of the anatomical parameters of the axis pedicle. The measures analyzed in this observational study were pedicle length at axial section, pedicle length at sagittal section, pedicle thickness at axial section and interpedicular angulation. Results: Computed tomography is a necessary exam for the programming of C2 pedicle screws and is useful for determining the anatomical changes and evaluating the length of the screws that will be used. Furthermore, no statistically significant difference was observed in the length, angulation, and diameter of the pedicles of the axis in relation to sex or age. Conclusion: Regarding sex and age, no statistically significant difference on length, angulation, and pedicle diameter occur. There is an urgent need for computed tomography for surgical planning. 
INTRODUCTION
The occiput, atlas, and axis make up the upper cervical region. This region is responsible for approximately half of the cervical rotation movement (C1-C2) and half of the cervical flexion movement (occiput-C1). Pathologies such as Down syndrome, rheumatoid arthritis, fractures, luxations, and ligamentous lesions are the main indications for surgical intervention in this area. 1, 2 Posterior cervical spine instrumentation systems have evolved from wire sutures to fixation of the lateral masses, and posterior to cervical pedicle screws. However, this type of fixation is especially challenging to spine surgeons due to the proximity of the pedicle to the spinal cord, nerve roots, and vertebral arteries. 3, 4 In 2001, Harms and Melcher reported the advent of posterior atlantoaxial fracture stabilization by inserting screws in the lateral mass of C1 and in the pedicle of C2. Subsequently, several studies used this approach and showed that posterior approach pedicle screw fixation is a safe and effective method for treating atlantoaxial fractures, achieving up to 100% fusion rates without any injury to the vertebral artery or spinal cord. [5] [6] [7] [8] [9] Although it is a safe and effective method, it is not clear whether the diameter and length of the screws available on the market are the most suitable for the overall Brazilian population. 9 As the suitability of implants is critical to the success of the technique, this study aimed to evaluate this issue.
METHODS
This retrospective observational study was conducted using a sample comprised of patients treated at the Hospital São Vicente de Paulo (HSVP) and the Instituto de Ortopedia e Traumatologia (IOT), both in Passo Fundo/RS, who underwent computed tomography of the cervical spine for which axial, coronal, and sagittal sections were identified in all the examinations. The study was conducted during the period from January 2010 to August 2016 and was approved by the Institutional Review Board of the Universidade de Passo Fundo as opinion number 1.613.071.
Patients with inconclusive or poor quality imaging exams, high cervical spinal fractures, presence of synthesis material in the cervical spine, younger than or equal to 18 years of age, or with degenerative changes in the cervical spine resulting from the rheumatologic process were excluded from the analyses.
The anatomical region was evaluated in patients who underwent computed tomography. The researchers did not have any contact with the patients, who were not identified, so no ICFs were required. Therefore, there was no risk of discomfort to the patients. The following parameters were analyzed and quantified: the interpedicular angle, the sagittal and axial lengths of the pedicle, and the thickness of the pedicle in the axial section. (Figure 1 )
The data obtained were first plotted in an electronic Excel spreadsheet and then transferred to SPSS version 19 for statistical analysis. Initially, descriptive analysis of the values obtained was performed evaluating the mean, standard deviation (SD), median, minimum, and maximum values. Then the Kolmogorov-Smirnov test was performed to evaluate the normal distribution of each parameter. An investigation of the influence of sex and age (<60 and > = 60 years of age) on the measurements was performed using the Student's t-test. The association between the measurements was also conducted through Pearson's correlation analysis. All the tests conducted were two-tailed and considered to be significant when p<0.05.
RESULTS
The analysis was conducted from tomographies of 62 patients (24 men and 38 women) with a mean age of 43.9 ± 16.3 years (minimum = 18, maximum = 87). Table 1 shows the results of the main parameters evaluated. The values obtained for each parameter investigated had normal distribution. (Figure 2 )
An additional analysis was conducted to evaluate a possible correlation between the parameters investigated. As can be seen in Table 2 , the measurements of SRLP-SS were moderate and positively associated with the SRLP-AS measurements. That is, the greater the SRLP-SS values, the greater the values of SRLP-AS. The other significant correlation observed occurred between the values of IA-AS and TRLP-AS. However, although the correlation was significant, it was low (r 2 < 0.30) and negative, i.e., the greater the value of IA-AS, the lower the value of the TRLP-AS measurement.
Two additional analyses were conducted to evaluate the potential influence of sex and age (< 60 and >60 years) on the measurements. However, the results showed that none of these variables had significant influence on the measurements evaluated.
DISCUSSION
This study evaluated tomographic measurements of the high cervical spine in Brazilian patients, encountering no significant statistical diferences values regarding sex or age. This evaluation was relevant because an ever-increasing number of surgical procedures are being performed for the treatment of pathology of the upper cervical spine. Several surgical techniques involve the insertion of screws into the pedicles of C2/Axis. However, due to the presence of anatomical changes in the vertebrae, the placement of these screws cannot be accomplished in up to 20% of cases.
In our study, the pedicles of the axis of an adult Brazilian population were evaluated by means of computed tomography in an attempt to compare the results and establish an anatomical norm for the size and thickness of both the pedicle and the (± 1.45mm) . Thus, as in our case series, we did not find any patient with a mean right and left side pedicle thickness less than 4 mm, a measurement considered safe for the passage of a 3.5mm screw.
The limitation of our study is the small size of the patient sample.
CONCLUSION
We did not observe any statistical difference in the length, the angulation, and the diameter of the pedicles of the axis in relation to sex or age. Computed tomography proved to be a necessary examination in the planning of the insertion of pedicle screws in C2 and useful in determining any anatomical changes and assessing the length of the screws to be used. 
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